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T H E HEAT OF VAPORIZATION OF AIR. 

BY J. S. SHEARER. 

TH R E E observers have thus far placed on record values for the 
heat of vaporization of air. The first determination was 

made by Dewar1 who found that it required about the same num
ber of calories to vaporize a gram of liquid air as to melt a gram of 
ice. Quite a different value was found by Behn,2 who gives 40 
calories per gram, and later by D'Arsonval3 who states that it 
requires 65 calories. 

The relatively large variation in these results suggested the ad
visability of another determination. The writer was unable to find 
a statement of the method used by D'Arsonval but those of Dewar 
and Behn depend on the specific heat of mercury in the former case 
and of aluminium in the latter. This method hardly allows of a 
continuous and fairly uniform vaporization which could be readily 
controlled and be entirely independent of the thermal properties oi 
any substance. It was suggested that the energy required could be 
easily supplied by an electric current and measured with consider
able accuracy. For this purpose a small spiral of german-silver wire 
(C), Fig. 1, was wound and soldered to copper-lead wires. A pair 
of copper wires were also attached to the ends of the heating coil and 
connected to a large Weston voltmeter (V). The heating current 
also passed through a standard 10 ohm coil (R) made by Hartman 
and Braun from the terminals of which wires were led to the volt
meter. A double throw-switch (7T2) enabled alternate readings of 
the drop in potential in the heating coil and standard resistance to be 
taken. The two sets of lead wires were passed through a glass tube 
which was inserted in a rubber cork fitting closely in the neck of a 

^ r o c . Roy. Inst . , 14, p . 393 ; Chem. News, 71, p. 192. 
2 Ann. der Phys., I -1900, p. 270. 
3 Comptes Rendus, 1901. 
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Dewar bulb. The upper end of the glass tube was closed with 
rubber cement, and in order to be certain that it was air-tight a 
piece of soft-rubber tubing was wired to the glass and also to the 
wires and again sealed with hot cement. The air from the bulb 
passed through a second glass tube to a heavy piece of pressure 
tubing and was measured by an Elster gas meter (M). On the 
way to the meter it passed the bulb of a thermometer (T) which 
was sealed into a glass tube and a small tube was inserted so that 
samples of the gas could be taken for analysis. 

1 HIHHi , 

Fig. 1. 

When no current was passing in the heating coil the rate of 
evaporization was observed, and this enables one to eliminate the 
heat supplied by conduction, etc., from that due to the current. 

In order to get the density of the mixture given off samples were 
analyzed at frequent intervals by Mr. J. G. O'Neil to whom the 
thanks of the writer are due for much assistance in making the 
readings. 

The first observations were made with air fresh from the liquefier 
and contained in a large Dewar bulb. 
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Voltmeter No. 131, large Weston standard. 

Voltmeter resistance 549 + 2196, i. e., five times normal, 3-volt 

scale, 150 div., changed to 15-volt scale. 

Current by drop around 10 ohm. Hartmann and Braun 

standard resistance. 

Gas measured by Elster meter. 

Temperature, Baudin thermometer. 

Analysis, pyrogallol absorption. [Mr. O'Neil.] 
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Small pointer registers liters. 
Small pointer read while current was passing. 

Total volume of gas while heating, 
Time of run, 
Mean rate no current, 
Total loss due to conductivity, etc., 
Vapor due to current, 
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Mean voltage, 

Log. .762, 
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Calories per liter (742 mm. 170 C. 21.8 per cent. O) 53.52. 
One liter at 742 mm., 170 = .919 1. At 760, o°, .919 1. at o°, 760, 
21.8 per cent. O = 1.188 grams. 

Heat of vaporization per gram = 44.02. 
Other results: 22.5 per cent. O, 45.4; 56 percent. O, 50.57; 

72 per cent O, 51.7. 
When the greater part of the liquid had been evaporated the re

mainder was transferred to a cylindrical bulb and runs for higher 
percentages of oxygen were obtained. The readings when the 
liquid became very rich in oxygen were not entirely satisfactory ̂  
owing to the small amount of liquid remaining which perhaps did 
not completely cover the coil. There seemed however to be a dis
tinct increase in the heat of vaporization as the liquid boiled away. 
The writer hopes to make a determination for pure liquid oxygen in 
the near future. 

It will be seen from the data shown below that the results agree 
fairly well with those of Behn, and would seem to indicate that the 
heat of vaporization is not far from 50 calories per gram. 

It may be of interest to compare the experimental results with 
those indicated by the well-known formula in thermodynamics, viz., 
L = ( V2 — V^dpjdT T. The curves of vapor tension for oxygen 
have been given by Olzewski, Estreicher and Baly. The rate of 
change of vapor pressure with temperature in the neighborhood 
of 900 A. from the results of Olzewski and Baly agree quite 
well, while a higher value is indicated by Baly. Assuming that 
Boyle's law holds with fair accuracy for this range of temperature, 
V2 — VY may be computed. Using dpjdT'from Olzewski's work, L 
is approximately 45, while Estreicher's observations give L as 
about 53.6. From Olzewski's results for nitrogen we find its heat 
of vaporization approximately n o . The careful determination of 
this constant for liquid nitrogen would be of considerable interest. 

CORNELL UNIVERSITY, June, 1902. 


